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INTRODUCTION 


During the past 6 years the Mining Division of the U.S, Bureau of Mines 
has prepared many information circulars containing valuable technical data 
covering the operating details of mining and ore-dressing plants throughout 
the United States, Canada, Mexico, and other countries, These papers, written 
for the most part by operating officials in the field, have been designed to 
comprise a reference library for the operating engineer, In order to make the 
information contained in these publications more rendily available to the busy 
engincer the enclosed series of reference tables has been compiled. The tabu- 
lar arrangement is by subject ratner than aiphepettest order, thus avoiding 
the bull: of an alphabetical index, 
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The publications covered by these reference tables have been issued as in- 
formation circulars, numbered from 6000 up, In addition reference is made to a 


few reports issued as reports of investigations to which numbers from 2000 to 
6000 have been alloceted. 


EXPLANATION 


All references are by mere as listed in the accompanying table of con- 
tents. Direct reference is given to the publication by number, followed by a 
dash and the page number or numoers in that publication. For example, from the 
table of contents references to metal-mine prospecting are given on page 24, 
The table on that page lists in columnar form various methods of prospecting, 
and each column shows the publication number and page wherein information deal- 
ing with the column head may be found as - Drilling, churn-6113-2 means infor- 
mation on churn-drill prospecting for metal mines may be found.in Information 
Circular 6113, page 2, Similar informaticn for nonmetallic mines may be found 
en page §0, 


Tabular references follow 2 list of papers from which the references aro 


derived. Those papers indicated by an asterisk are out of print and available 
only in public libraries, 


‘Complete lists of Bureau of Mines publications are printed periodically. 
INFORMATION CIRCULARS 
COAL~MINING METIIODS 


*5119. Method and Cost of Mining the Thick Freeport Coal in a Western Pennsyl- 
: vania Mine, by J. W, Paul and H. Tomlinson. 1929. 18 pp., 18 
figs. 
“5151, Method and Cost of Mining the Upper and Lover Froeports and the Lower 
Kittanning in a Group of Mines in Western Central Pennsylvania, by 
J, W. Paul.and H, Tomlinson, 1929. 14 pp., 11 figs. 
*6152, Method artd Cost of Mining the Thick Freeport Coal in a Second Western 
: Pennsylvania Mine, by J. W. Paul and H, Tomlinson. 1929. 19 pp., 
15 figs. 
6200. Method and Cost of. Mining the Pittsburgh, or Mo, 8 Coal Bed in a 100 
Percent Mechanized Mine in Eastern Ohio, by W. F, Hazen ana E, J. 
j “Christy. 1929. 21 pp., 8 figs. 
“6208, Method and Cost of. Mining the Pittsburgh, or No. 8 Coal Bed in Four 
Eastern Ohio Mines, by J. W. Paul and H, Tomlinson, 1929. 21 pp., 
9 figs. 
6225 , Reducing Acaidents from Falls of Roof in Coal Mines, by J. W. Paul, 
: H, Tomlinson, and C, W. Owings. 1930. 13 pp. . 
6277. Driving Rock Slopes at the New Pecrloss Mino, by Robert Howard, 1930, 
& pp., 5: figs. 
6315. What the Coal Minor Can Do to Provent Injury from walls of. Roof, by 
J. W. Paul. 1930. 4 pp. 
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6344, What the Mine Foreman Can Do to Prevent Injury from Falls of Roof in 
Coal Mines, by J. W, Paul, 1930. 7 pn. ee 

6345. What the Suverintendent of a Coal Mine Might do to Prevent Injury from 
Falls of Roof, by J, W. Paul. 1930. 5 7p > 

6376. Method of Mining a Tuicic Con] Bed in Eastern Utah, by H, Tomlinson. 
1950. 12 Poe, 7 Pise: 

637%. Shaft Sinxing at the Sevier Valley Coal Co, Mine, by HE, Tomlinson, 

1930. 9npp., & figs. 

6570. How to Prevent Denth and Injury from Falls of Roof in Coal Mines, by 
J. W. Paul, 1932. 13 pp. 

6722. Timbcr Withdrawing and Devices Used for This Purpose in Some Coal 

Mines, by J. W, Paul and J, C, Calverley. 1933. 15 pv., 8 figs 

6727. Factors and Conditions That Aid in Alinement of Pillar Extraction 
Lines in Coal Mining, by J. N. Goyer. 1933. 23 pv., 15 figs. 

6738. Blasting Practices as Tney Affect the Roof of Coal Mines in Ohio,. |. 
oe and West Virginia, by J. N. Geyer. 1933. ll pp., 

figs. 


MOTAL MINING METIODS 


*6092, Method and Cost of Mining Magnetite in the Mineville District, New 

York, by A, My Cummings, 1928, 12 pp., le figs. 

6107. Mining Practice at Morenci Branch, Phelps Dodze Corporation, Morenci, 
Arizona, by McHenry Mos tes and Gerald Sherman, 19°29. 33 pDP.s 
17 figs. 

*6113. Method and Cost of Mining Zine and Lead at No. 1 Mine, Tri-State Zinc 
and Lead District, Picher, Okla., by Wa. #, Wetzeband, 1929. 
11 pp., 7 ete 

*6121, Mothods and Cost of Mining Zinc and Lead at Mine No, 2, Tri-State 
rape Picher, Orla., by Wn. F, Netzeband, 1929. ll pn., 

figs, 

*5133.. Method and Cost of Mining Hard Specular Hemtite on the Marquette 
Range, Mic! nigan, by Iucien Eaton, 1929. 14 pp., 7 figs. 

*6145, Mining Methods a “Minas de Matahambre,. Matahambre, Pinar del Rio, 

: Cuba, by George L, Richert, 1929. 18 vp. 

“6149, Mining Methods of the Tennessee Copper Co., Ducktown, Tenn., by C. H. 
McNaughton. 1929. 17 pp., 9 fiss. 

6150, Mining Methods and Costs in the Waco District, by Leon M, Banks, 
1929. 10 'pp., le figs. 

*6159. Method and Cost of Mining at Barr Mine, Tri-State Zinc and Lead Dis- 
trict, by Oliver W. Keener, 1929. 9 pp., 5 Tiss. 

*6160, Method and Cost of Mining at No, 8 Mine, St, Louis Smelting & Refining 
Co., Southeast Missouri District, by Roy H. Poston, 1929. 22 pp., 
15 figs. 

*6167. Mining Practice at Ray Mines, Nevada donsslidated ‘Copper Co., may, 
Ariz., by Robert W. Thomas, 1929. 27 vp., 16 figs. 

*6163, Mining Methods and Costs at the Magma Mine, Supertones pores by Fred 
W. Snow, 1929. 32 pp., lf figs. - 
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Minins Practice and Methods at Inspiration Consolidated Connex Co., 
Inspiration, Ariz., by Alfrod C, Stoddard, 1929. 23 pp., 14 
figs. 

Methods of Minin Disseminated Lead Ore at 2, Mine in the Southeast 
Missouri District, by Chas, F, Jackson, 1929. 21 pp., 8 figs. 

Method and Cost of Mininz Zinc and Lead at No. 3 Mine, Tri~State Dis- 
trict, Crestline, Kans., by Wm. F. Netzeband. 1929. 10 pp., 6 
figs. 

Mining Soft Homatite at Mine No, 2 of the Marquette Range, Mich., by 
Iucien Eaton. 1929. 15 po., 7 figs. 

Mining -Soft Hematite by Open Stoves at Mine No. 1, Menomince Range, 


: Mich,, by Iucien Eaton, 1929. 10 pp., 6 figs. 


Mining Methods and Costs, Alaska Juneau Gold Mining Co,, Juneau, 
Alaska, by P, 2, Bradley. 1929. 18 pp., 6 figs. 

Mining Ore in Open Stopes, Contral end Eastern United States, by Chas. 
F, Jackson, 1929 (revised in 1931). 36 pp., 13 figs. 

Mining Method and Costs at the Hecla and Star Mines, Burke, Idaho, by 
Chas, H, Foren, 19350. 21 pp., 12 figs. 

Mining Method and Costs at the Utah Copper Co., Bingham Canyon, Utah, 
by Adolph Soderburg, 1930. 23 vp., 11 figs 

Mining Methods at the old Dominion Mine, Globe, “Ariz., ‘by A, H. 
Shoemker. 1930. 21 pp., 11 figs. | 

Mining Methods at the Morning Mine of the Federal Mining and Smelting 
Co., Mullan, Idaho, by C. EB, Wethered and Leo J, Coady. 1930. 
13 pp., 7 figs... 

Mining Methods and Costs, American Zinc Company of Tennessee, Mascot, 
Tonn,, by Harley A. Coy. 1930. 11 pp., 14 figs. 


. Mining Practice at Harmony Mines Co,, Baker, Idaho, by R. Duncan 


Gardner. 1930. 8 pv., 4 figs. 

Mining Methods, Practices, and Costs of the Cananea. Consolidated 
Copper Co. Sonora, Mexico, by William Catron, 1930.. 41 pp., 
25 figs ° 

Methods and Costs of Stripping and Mining at the United Verde Open- 
Pit Mine, Jerome, Ariz., by E. M, J, Alenius. 1930. 34 pp., 
13 figs. 

Mining Practice and Methods at the United Verde Extension Mining Co., 
Jerome, Ariz,, by. Richard L. D'Arcy. -1930.. 11 pp., 20 figs. 

The Methods of Underground Mining of Iron Oro in the District of | 
Erivoy Rog, by A, EK. Bouldovsixy. 1930. 4S pp., 123 figs. 

Mining Methods ané Costs at tho Engols Mine, Plumas County, Calif., 
by W. I. Nelson. 1930. 22 pp., 2+ figs. 

Mining Methods & Costs at the Black Butte Quicksilver Mine, Lane 
County, Oreg., by William 7, Elmer, 1930. 8 pp., 3 figs, - 


. ‘Method and Costs of Mining Tungsten Ore at the Nevada-Mass, Mines at 


Mill City, Nev., by Ott F, EHeizer. 1930. 13 pp., 7 figs. 
Methods and Costs of Mining at the Hartley-Grantham Mine, Tri-State 

Zinc and Lead District, by Oliver W. -Keoner, 1930. 8 pp., 

& figs 
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Mining Methods at the Campbell Mine of the Calumet & Arizona Mini 
Co., Warren, Ariz., Inclined Cut-ond-Fill and Semishrinkaze, 

H. M, Lavender. 1930. 18 pp., 13 figs. 

Mining Methods and Costs at the Parl: Utah Mine, Park City, Utah, 
E, A, Hewitt, 1930. 18 po., 13 figs. ; 

Shrinkage Stoping, by Chas. 7, Jackson. 1930. 54 pp., 23 figs. 

Mining Methods & Costs at the Pilares Mine, Pilares de Nacazari, 
Sonora,. Mexico, by Everard Leland, 1930. 34 pp., 23 figs. 

Mining Methods and Costs at the Argonaut Mine, Amador County, Cal 
by Wm. O. Vanderburg. 1930. 14 pp., 10 figs. 

Mining Methods and Costs at the Teck-Hughes Gold Mines (Ltd.), Ki 
land lake, Ontario, by R. J. Henry. 1930. 21 pp., 4 figs.. 
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Underground Mining Practice and Costs at a Mesabi Ranze (Minn.) Mine 


Using Top-Slicing System, by W. D. Haselton. 1930. 11 pp., 


Some Notes on Underground Transportation, by Chas, F, Jackson, 1 
4O pp., 33 figs 

Mining Methods and Costs at the Cons cae Cortez Silver Mine, 
Cortez, Nev., by Geo. W. Hezzelwood. 1930. .15 pp., 13 figs 

Method and Cost of Mining Hematite at tho Eurcke-Astcroid Mine on 
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Gogebic Range, Gogebic County, Mich., by 0. M. Schaus. 1930. 


13 pp., 6 figs. 


B.D. Gardner, 1930. 44 pp., 35 figs. 

Mining Method and Costs at Tintic Standard Mine, Tintic District, 
by W. I. Nelson. 1930. 21 pp., 26 figs. 

Mining and Ingineering Methods and Costs of the Hanover Bessemer, 


Undercut Blocl:-Caving Method of Mining in Western Copner Mines, by 


Utah, 


Iron 


& Copner Co., Fierro, N. Moex,, by. Lloyd M, Kniffin. 1930. 20 


po., 14 figs. 


Mining Practice at the Pecos Mine of the American Mctal Co. of Now 


' Mexico, by J, T, Matson and C, Hoag. 1930. 21 pp., 15: figs 
Mining Methods and Costs at the Montreal Mine, Montreal, Wis., by 
O. M. Schaus. 1930. 29 po., 51 figs 


“Methods of Mining at the Black Rocix Mine, Butte and Superior Mining 


Co., Butte District, Montana, by.D, 3, McGilvra and A, J. Hoaly. 


1930. 16 pp., 9 fies. 


Mining Methods and Costs of the Silver King Coalition Mines Comnany, 


Park City, Utah, by M., J. Dailey. 1930. 12 pp., 9 figs. 


Mining Methods at the Page Mine of the Federal Mining and Smelting Co., 


Page, Idaho, by J. E. Berg. 1930. 8 pp. & figs. 
Mining Methods and Costs at the Ground Hog Unit, Asarco Mining Co 
; Vanadium, N, Mex., by. F, A, Richard. 1930. 13 pp., 6 figs. 
Mining Practices, Methods, and Costs at Mine No. 5 of the Marquet 
Range, Mich,, by W. W. Graff. 1930. 10 pp., 5 figs. 
Mine Ventilation in the Coeur d'Alene Mining District, by G. E. 
McElroy. 1931. 37 pp., 5 figs. 
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Mining Practices, Methods, and Costs at Mine No. 4 of the Marquette 


Range, Mich,, by W. W. Graff, 1930. & pp., 3 figs. 
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Mining Methods of the Ducktown Chemical & Ivon Co,., Mary Mine, 
Isabelln, Tenn., by Verne L. Kesler. 1931. 9 pp., 8 figs. 

Construction of Wachusett—Coldbrook Tunnels, Dy Dougles C. Corner. 
1931, 6 vps, 5 figs. 

Mining Methods and Costs at the Spring Hill Mine, Montana Mine Corpora- 
tion, Helena, Mont., by A..L. Pierce, 1931. 11 »p., 6 figs. 

Mining Methods of the Bunker Hill & Sulliven Mininz & Concentrating 
Co,., Kellogg, Idaho, by U. E, Brown, 1931.9 pp., 17 figs. 

hininz by the Top-Sliciny Method, with Some Notes on Sublevel Caving, 
by Chas, F, Jackson, 1931. 51 pp., 32 figs. 

Mining Practice at the Shino Mines, Nevada Consolidated Copper Co., 
Santa Rita, H. Mex., by I, A. Throno, 1931. 28 pp., 14 figs. 

Mining Methods at the Eighty-Five Minc, Calumet and Arizona Mining 
Co., Valedon, N. Mex., by Ralph B, Youtz. 1931. 26 pp., 17 figs. 

Mining Methods at the Bloc’ P Mine of the St, Josevh Lead Co., 
Hughesville, Mont., by Wm. 0. Vanderburz. 1931. 14 pp., 10 figs. 

Minins Methods and Practices at the United Verde Cov ,er Mines, 

Jerome, Avriz., by T. W. Quayle. 1931. 31 pp., 45 figs. 

Methods and Costs of Mining Quicksilver Ore at the New Idria Minc, 
San Benito County, Calif,, by W. R, Moorchead, 1931. 14 pp., 

8 figs. ; 

Methods and Costs of Mining Copper Ore at the Verde Central Mines, 
Inc., Jerome, Ariz., by 2, H, Dickson, 1931. 13 pp., 7 figs. 

Mining Methods end Costs at the Porcupine United Gold Mines! Rochester 
Mines at Timnins, Ontario, by J, D. Tolman, 1931. 6 pp., 2 figs. 

Tunnel Driving Methods Used at the Ojuela Unit of the Compania Minera 

. de Penoles, S,. A., Ojuel2, Durango, Moxico, by John P. Savage. 
1931. S&S pp., 6 figs. 

A Now Signaling Device for Shaft Mines with Comments and Suggested 
Modifications, by L, D, Stewart and HE, V. Potter, Jr, 1931. 10 
pp.e, 7 figs. 

Mining Methods of Kirkland Lae Gold-Mining Co, (Ltd.) at Kirkland 
lake, Ontario, by J. ©, Dumbrille, 1931. 12 pp., 3 figs. 

Underground Chute Gates in Mctal Mines, by Chas, F, Jackson and J. 3, 
Knacbel, 1931. 22 pn., MO figs. 

Essential Factors Influencing Subsidence and Ground Movement, by W. R. 
Crane, 1931. 14 pp., 13 figs. 

Mining Methods and Costs at Metal Mines of the United States, by C. W. 
Wright. 1931. 39 pp., 34 figs. e. 

Minin, Methods and Costs at the Central—-Eureka Mine, Amador County, 
Calif., by James Spicrs. 1931. 12 pp., 18 figs. 

Mining Methods of the Molybdenum Corporation of America at Questa, 

N. Mex., by J. B, Carman, 1931. 15 pp., 5 figs. 

Mining. Mcthods and Costs at the Champion Copper Mine, Painesdale, 
Mich,, by Albert Mendolsohn, 1931. 16 pp., 17 figs. 

Mining Practice and Costs at the Vipond Mine, Timmins, Ontario, 
Canada, by Robort EB, Dyce. 1931. 11 on., 12 figs. 
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Deep Mining Methods, Conzlomerate Mine of the Calumct & Eecla Consoli- 
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figs. 
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1932. 29 pn., 3 figs 
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5 figs. 


. Mining Methods and Costs at ‘the Mt. Hope Mine of the Warren Foundry 


ee Corporation, Mt, Hope, N.J., by J. R. Sweet. 1932. 31 pp., 

14 figs. 

Shaft-Sinkins Methods, Practices, and Costs of the Consolidation Coal 
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Methods and Costs of Dredging Auriferous Grevels at Lancha Plana, 
Amador Ceunty, Calif., by Charles G, Patmon. 1932. 16 pp., 3 
figs. 

Description of the Property and ‘Operations of the Lewiston Dredge, . 
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pp., 9 figs. 
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McElroy. 1932. 34 pp., 12 figs. 

Mininz Methods and Costs at the New Cornelia Branch, Phelps Dodge Cor- 
poration, Ajo, Ariz., by Geo, R. Ingham and Alfred T, Barr. 

19326. TP Dew Af Eles.. 

Methods and Costs of Mining Ferberite Ore at the Cold Springs Minc, 
Nederland, Boulder County, Coto by William 0, Vanderburg. 1932. 
15 pp., 2 figs. 


Shaft-Sinking Methods and Costs, and Cost of Plant and Tquipment at 


the Macassa Mine, Kirkland Lake, Ontario, by G, A, Howes and Chas, 
F, Jackson, 1932. 10 pp., 3 figs. 
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6113~8 |6107~22 | 6260-17 6806-6 (6159-5 | 6138+9+10 
6121-8 ite 9-11) 6276-5 éei5-20| 6100-1 6239~6 
6138-9 -10 | 6284-9 oe 6815-23 
6150-7 |6167~17 | 6289-10 |66 56-8 
6159-5 16169-13 | 6290-7 6815-23 


6170-1316179~7 | 6307-22 
6174-7 |6180-6 | 6311-8 
6239-6 (6186-8 | 6322-5-6 
6286-4 |6232-14 16325-8 
6326~17 
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MSTAL MINING - Continued 
MINING METHODS - Continued 


Hauling 
Surface 
Hoist 
Locomotive and Auto | Aerial 
olley cable truck tram 


0234-17 | 6586-20 {6 58-11 | 6476-3 | S2li8-20-22| 6621-2 (6276-6 65 UYy-9 


19-4 |6656-13 ,6412-23 | 6662-7 | 6lo9-1 6685-5 6285-5 6555-8 
135 |6479-~3 6735-5 | S4UZ0~-1 6788-5-7 |6368-11-18 | 6604-5 
16666~14 6462-7 6799-5 =—«16371+8 6742-1 
O31. |6788-5-7 6489-7 '6379-3 | 6806-7 
6815-20 6497-2 }o416-11 | 6815-20 
6514-12 | 6uy7~1-3 
| eer euea-s 
165 Bu 6514-12 
| | 6551~ Cuz. 


Conveyor; Power |, 


3 Hydraulic | 
scraper | Slacicling Tractor | Pipeline 
6788-57 | 6788-57 6631-2 


: . belt clovator |Airplane 
es b4eg-4 6758-6 =| 6681-2 
gS 6462-5-7 | 


3310 -31- 
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Han d 7 
6062-8 


6113-68 16159-6 [6290-7~9 


6121-8 
6170-17 | 


C3 11-10 | 
6322-6 


OF e end- 
6121-8 “16179-7 


'6326—15 | ~10 

6735-5 16326-19 
|o33-s 
6369-10 
6371-5 
163 72-1 
 leltio-13 
5515-5 


6325-8 jAninal |s526-18 


6326-3 


[6574-2 


6327~10 | 6159-6 165 56-14 


6360-15 | 
5317-8 
vee ~19, 
Gui0..19 | 
64U64~10 
C4703 


0562-7 

5673-11 
B688-35 
ee 


ee 
an 
£3966 
6823-5 


3310 


6170~17 i 6662-5 


6276-6 16688-35 
| 6326-7 16736-5 


ver 4 Sern a Trolle 


METAL MINING - Continued 


Hauling - Ccentinued 


Underground 


6360-13 (6404-20-20 6307-27 


6543-7 | 
| 


| 
| 
| 
| 
| 
| 
| 
| 
i 
| 


6402=6 | 6815-23-24 | 6326-13 


ae 
{6107-25 [e159 
\611%63 uge11 | 
|6138-10 4168-24 
[6149-11 6186-9 
6160-11  |6232-14 
6158-24 [6237-16 
|6170~17 (9255— 
{6179-10 eae 
|5180~7 ae 9 
(6186-9 f250~9 
6237-16 6260-17 
6239~6 |5289-12 
6250~8 | 9307-27 
page \ejob-14 
6290-13 \6361-14 
6368-11 
1637069 
}63u8—-9 ° [6372-5 
6369-17 | 116-10 
16379-7 =, 419 
| 6380-6 1 6462-9 
' 6390-3 | 6464-10 
| 64O7-6 165129 
6440-19-20 | 6526-18 
esa5-ui 6526-18 
555~9 6661-22 
‘oboicen 6709-10 
6661~21 | 68042 5 


____—Locor. wotive _ 


ey lBatter Air ) _ Hoisting 
173-10 ME os [6390-4 


| 6815-21-22 | 6623-5 


\ 
| 
| 
| 
| 


| 


t 
Nod 
ine] 

| 


MINING METMODS - Continue 


| 5169-131 6107-26 | eO726 


632 6-14! 6121~2 1 6413-19 


6149-3 | 6416-10-11 
6150-5 | 6440-920 
| 6160-11 5U6Y~10 
| 6167-20 6470-3 
| 6153-23 6UST=1 

' 6159-17 pac 


' 6130-7 §512- 
| 623 2-5~14 cere ad 
~-15 6565-10 


| 6037016 65 74~1 
| 6235-8 6586~19 
| 6239—7 5601-22 
| Galt0-6 6655~10 
, 6247-32 6661-22 
| 6260+17~18! 6673-11 
i 6334-9 6703-10 
| 6286-5 6741~12 
| 6289-12 6799-4. 

| 6290-14 | 6804-25-26 
| 6307-10-26] 6305-6 
| 6311-10 6815-24 
| 6322-6 
| 6325-8 

6326-23 
| 6327-10 
Ce 
| 6360-13 
| 6358~11 
6359~8~19 
| 6370-10 

i 6371~7 
| 6372-5 


220, 6855), 
PSTAL MIIING - Contimiod 
POWLR 


: Primary _ Seconda: eo eee 
HMA 


Ese) 6735— oF [Gah 623UH13 fey sen lees 6206-8-14 
qT | 
| 


eee 6660-12 | 680-2 6543-8 6631-7 
ge | 6665-15 ! 6806~14 6307-9 | 6565-3 6736-6 
01-26 | 6631-7 st 6815-25 (6327-12 | 6585-17 $6609) 


MINING EXTRACTION, PERCENT 


"327-12 | 6659-13 6736-7 | 6824-1 salar 6514-7 6666—15 | 682U-3 


Underszround 
~~ + 6160-14 | 6186-10 | 6286-5 | 6360-1) 16515-11 | 6804-28 
| 6167-19 | 6232-16 | 6289-11 | 6362-13 6525-8 | 6815-25 
| 6168-25 5 | 6278-9 6307-25 6377-9 | 6601-20 | 
i 6169-18 | 620-6 |6322-7 | 602-7 6666-16 | 
| earls | 6260-18 | 6327-8 | 6413-16 | 6709-10 
= | 4159 6179-10 | 6284-10 | 6350-34 | S490~ 6741-1 


MINE DRAINAGE 


Surface] face | Underground , 
c412-25 l 6092-9 | 6167-22 | 6290-16 | 6407-6 =; 6543-8 | 6656-11 6806~7 
66615 | 6107-27 | .6174-7 | 6311-12 | 6413-19 | 6565-11 | 6673 6815~26 
6113~8 ; 6234-19 | 6368-12 | 6440-30 | e556 15-20] STK 
| 6121-~8 | 6237-16 | 6369-15 | 6514-14 | 6583-7 | 8135-5 


! 6150-8 ea le 6515-11 | 6601-25 pee 

Sates. SG IGOSY 13 6el7-3u | 6377-10 1 6526-18 | 6612-10 6741-17 
MINE VENTILATION 
5107-26 | 6169-20 | 6ell7~35 | 6302-8 | 6377-10 | 690-8 | 6601-25 
113-10 | 617iK9 i 6250-9 | 6325-9 | 6380-7 ‘ 6512-8-10 | 6656-11 en 
cl2l-10 | 6179-10 | 6260-19 | 6327-12 | Boos | 6514-14 | 6661-25 aia 
0138-11 | 61g0-8 | 6076-7 | 6348-10 | 6390-5 | 6515-12 | 6662-8 | 6906-7 
o145—10 | 6186-16 | 6284-11 | 6360-15 | 602-8 | 6525-9 | 6663-1 | 6815-30 
7150-8 | 6232-18 | 6286-6 | 6363-14) Guo7~7 | 6526-16 | 6673-12} 6823-5 
goat 6237-18 | 6289~12 | 6369-124 6413-20 | 6543-8 =| 66745 
160-17 6238-10 | 6250-17 -20 | 64UO-~25 | 6565-11 6638-53 

8167-22 | Gp39.g | 6307-29 | 6370-11 | GUS-11 | 6585-1 —*| 6709-11 
168-26 | G2lo6 | | 6586-20 | 673545 

| | 


ue oe i 6470-4 


3320 — 


I.C, 6853, 
MSTAL MINING - Continued 


MINS MISCELLAIEOUS 


Level ; 
ci Accounts _ ______s Shops 
66131 6622-1 =, 6234-19 6531+-12~13 6621~13 | 6705-4—5 6707-10 
6623-1 =| 6405-15 6580~13 6656~12 6707-14 6786—23 
16421-14 | 6581-8 | 6660-11- 


Guus—11 6607-16 | 6656-15 
_lesu-7 | 6609-10 «| «6606-7 | 


WAG - CONTRACT - BONUS 
Surface 
. 6234-19 *| . 5660-14 
6248-32 | 6565-16 
. 6659-14 6788-12-51 


Underground 


092~910 | 6160-15 | 230-47 | 5286-6 Fxhea3 6413-22 | 6515-11 | 6709~11 
6416-12 6741-14. 


~11 6167-21 |6238-9 ! 6289-12 | 6369-20 | 6525~8 ) 
€107~27~28| 6168-25 | 5239-7 | 6290-15 | 6370-12 | 6440-21 | 6565-10 | 5799-7 
6113-9 6169-19 | 620-6 . 6307-28 | 6371-8 | 6462-11 , 6586-21 | solos 


6121-9 6170-18 | 6247~37 6311-11 | 6377-9 | 6464-11 | 6601-23 |! 6806-12 
6145-11 6174-8 | 6250-9 | 6322-7 6330-7 ° | 6470-4 | 6650-6 6815-27 
6149-13 6179-10 | 6260-18 | 6325~9 6397-7 6490-8 | 6656-10 | 6824-5 
6150-8 6186-10 | 6276-6 | 6327-11 | 602-8 | 6512-10 | 6661~23 "| 

6159-6 232-17 |628uR10 | 6360-14 | 6412-26 | 651-12 | 6562-8 | 


SAFETY AND ACCIDENT PREVENTION 


6107-29 |6168-27 | 6239-9 629017 6370-11 | 6416-13 6525-9 | 6688-53 
6113-10 | 6169-21 6240-7 | 6307-32 | 6372-6 | 64YO-27-28; 6543-8 | 6735-7 
G145-13 | 6170-20 | 6247-36 | 6311-12 6377411 | 6464-11 6565-11 | 6804-29 


6149-14 | 6179-11 | 6250-10 } 6322-8 ° | 6380-7 6470—H. 6586-25 | 6815-31 
6150-8 |6186-16 | 6260-19 | 6325-9 | 6390-5 | 6uss-e2 | 6601-25 — 
6152~17 |6232-19 | 6276-7 | 6348-10 | 64o2-8 | 6490-9 [6624-21 | 
6159-7 |6234-20 | 6277-8 | 6360-18 | 6407-7 | 6512-10 {6656-11 | 
6160-17 | 6237~18 6286-7 | 6368-14 | 6412-25 | 6514-14 6661-25 


6167-23 16238-11 | 6289-13 | 6369-20 + 6413-23 | 6515-13 6662-8 
PIANT ORGANIZATION 


6157-24 6247-37 | 6277-8 | 6378%8 | 612-26 | 6536-25 6709-15 
6163-30 6248-32 | 6322-9 | 6402-8 | 6440-30 6601-26 6506-8 
623-20 6260-19 | 6360-14 | Guokzo ' 6u90-9 | 6650-1 

3310 Pa Tm 


Google 


.handle.net/ 
hathitrust.org/access use#pd-google 


/hdl 


https:/ 
http://www. 


57 GMT , 


Ol: 


18 


, Google-digitized 
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oO 
oO 
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I.C, 6858. 
METAL MIWUING - Continued 
COSTS -. DOLLARS 


Iacploration 


Transportation 


Snow 


6693-5 '6693-6 | 6693-5-20 


| ; 
Sleir s|Canoe pions 
fi 


6681~12 6693~-8+19 -6 |6707- 6707-5 ~-10~11 
6693-9-19 -20~22 | 6767~23-2 ~12-13 
~20-22 (6735-7 | 6735-7 
~23-24, | 
C786-29 | 
| 


6783-52 | sib 


__ Drilling _ 
| Deep 


Core : 
| 6591-16-17 | 6368-17-19] 6363~19  |6786-33/6663-24 = { 
6786-28-29} 
6786-35-37} 6594-30 | 29-30 | | 
| 


32 
Per ton -38 6693-9-10 | 6615-4 - 

6250-11 | ~20-22 

6368~17 | 


Geo- lpancer 
Shysical oi 


6786-6 |6756—H8 


8 
co) 
a 
ct 


Compresse | 
air oT dusiaidead Suacies 
6234-22 | 6234-22 =, 623u-22 | Ga34-22 =| 6234-22 
6405-23 | 6412-27~28) Su12-27~28 |6405~23 
6412-27-28! | 6462—12—14 | 6412~27~28 
| 6462-12-14! 16462~12~1) 
| 6503-32 _ 16503-32 


t 
Repairs __|Power = 
6234-22 ‘6234-22 bo34-22 
6405-23 = | 6412-27-286412~27 
GU12+27~26 | 6503-32 -28 


aay © 


6234-22 6234-22 
624S—31 6248-31 =| 6412-27-28 | 6412-27-23 Golig_31 
Gul2-27~28 pine 2ie 6503-32 | | | 6503-32 | 
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Underground 
: Super- Comp. air | | Exr 

labor vision Grills,stesi! Power sives 
6092-11 6092-11 | 6092-11 /O145~15 | 6092-11 
6107—31 6138-12 | 6133-12 )6168-31 | 6107-31 
6138-12 6145-15 =| 6145-15 (179-1233) 61 8-12 


| 
615-15 [6168-31 | 6149-15 6186-17 | 6145-15 
6149~15 |6169-23 | 6168-31 fea | 6149-15 


6167-26-27 | 6179-12-13 | 6169-23 | 6167-26 6169-23 

6168-31 6180-9 | SIG12-15 | |62 | 6168-31 6179-12=13 nome 
6169-23 6232-20 | 6180-9 | 6247-0 616 = 16180~9 6232- 
6179-12-13 | 6240-8 6238-11 6260-20 617 6238-11 62 ak 
6180~9 6247-40 6239-11 | 6284-11 aie 6240-8 2 


62l10-8 |6290-17 6180-9 |6247-4o 6247-0 


| 
6181-21 6260-20 | 
6186-17 |6284u-11 i 6307-34 ‘e1seay 6260-20  |6260-20 
6232-20 6290-17 | 6260-20 (6311-15 6186-17 gosta 6284-11 
6238~11 6307-34 | 6284-11 6322-9 | 6238-11 6290-17-18 |6290~17 
6239-11 6322-9 6290-17-18 16327-12415} 62 9~11 {6307-34 6311~13 
620-8 6327-12 6307~34 6360-20 | 6240-8 6311-13 6322-9 
6247-0 6343-11 | 6322-9 6368-17 i 6247—o | 6322-9 6327-12-15 
6260-20 6360-20 | 6327-12 6371-10 6260-20 6327-12 = | 6343-11 
62esu-11  |6369-24 | 6348-11 '6372~6 6277-6 bese 6360-20 
6290-17~-18| 6371-10 | 6360-20 | 6377-12 (6284-11 | 6368-17 6368-17-19 
6307-34 | 6377-12 6369-244 6599-6 | 6290-17-18 | rei 6369-24 
6311-13 | 6380-8 | 6371+10 6407~8 6507-34 ere 6371~10 
6322-9 6390-6 | 6372~6 6462~14 | 6311-23 4377-12 = | 6377-12 
6327-12-15 | 6397-8 | 6377-12 6480-7 bes | 6380-8 6330~8 
634g—11 | 6470-5 | 6380-8 | 54512 6327-12=15 : 90-6 ee 
6360-20 {6490-10 | 6390-6 6588-12 | 6348-11 7-8 6599-6 
6368-17-19 | 6514-14-15 | | Sees  6593—4 | 6360-20 |Sinyaes 6402~9 
6369-24 =| 6515-14 2-9 Merete 6407~8 
6371-10 {6525-10 | 6413-23 ~31 | 6369-24 | 6470-5 6413-2 
6372-6 6543-12 | 6470-5 | 6640-7 | 6371-20 6462—1 
6377-12 6601-29 | 6480-7 | 6661-29-30) 6372-6 6514-14-15 | 6470-5 
6340-8 | 6640-7 Gugo-10 6662-9 | 6377-12 | 6515-14 | 640-7 
6390-6 6661-29-30 6515-14 | 6673-14 6330-8 | 6543-12 6490-10 
: 397-8 . | 6662-9 | 6525~10 6674~8 6590-6 | 6565~12 6514~-14~15 


cg 6673 % | 6543-12 | 6735-49 | ee E 598-4 = | 6525-10 
2-9 667i | 6565-12 |6796-6-20 | So 6 a erage eee 
6407-8 sean '_ 6601~ 8 | 6602~13 i 656 5-12 
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Underground - Continued 


l Super | 


D | Comp, air 


| Explo- 
vision drills,stecl! Porvrer [sives 


6413-2 ad 6640-7 6804-34 | 6413-2 6661-29-30} ree 
6462-1 ies | 6662-9 . |6815-33-341 6462-1 667 — 6601-29-31 
6470-5 741-17. = |: 6673-14 6823-6 | 6470-5 | 667 : 6602~13 
6480-7 ees 5 6674-8 | 6480-7 Fen oa 6661-29-30 
6490~10 , 6681~10~11 6490-10 6707~18 | 666 oem 
6514-14-15 | 6709-12 | 65 TUATHA 15 sie arg pias 
6515-14 ; 6736-8 | 6515-14 Eee | 667 
6525-10 | 6741-17 | 6525-10 71-17 | 6681-10-11 
43-12 | 680-34 | i 65U%-12 aed | 6707-18-20 
6565~-12 6815-33-34 | | 6565-12 6815-33-34! 6709-12 
6goll-8 | | 6568-12 | =35-36 |6735~le9 
| 6592-4 peer 6736-8-11 
, .  . 6601-29-31 6741-17 
| 664C~7 680-34 
6661-29-30 6815-33-34 
6662-9 35-3 
| | 6673-14 6823-6 
i 667L~8 
| 6681~10—11 
| |6707~17~20 
|6709~12 
6735-4 
| |6736~8-L1 
| 
| | 
| 
| | 
| 


2024-09-18 01:55 
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Underground - Continued 


Drifting, | i] | Stope | ; 
cross- | Raising Sinking kgpeapenae prepa-— | Chutes Per ton 


ration 


6322-11 "6601-31 | 6107-31 aoe 


cuttin, 


6107-31 ./6107-31 | 


6107-32 


6167-26-27 16167-26~27 |5378-8 6640-7 =| 6167-25-26!.6167~26-27| 6167-27 | 6691-71 
6181-21 6545-12. |6543-12 | 6674-8 -27 | 6495-121; 6543-12 | 6776-16 
6290-18 |6586-22 (6586-22 16709-14 | 6601-29 | 6613-10-13! 
6480-7 6601-31 |6588-12 |6736-12 | 6691~71 -16 | 


6543-12 fer aes 
6586-22 -16 
6598—4 | 6693-24. 
6601~31 ; 6709-14 


| 
6591-10~17| 6824-7 | b 4 | 
6601-29-31, | | 
6602-13 | | 
6613-10-13! Mucking 


Ventila~ | Grizzlies | Insur- 


6613-10-13 | 6736-10 L ~16 _|_ tion _| ance foot 
-16 6823~6 6674-3 6480-7 | 6107-32 6107-31 | 6239-11 
6681+11-12) 6824-7 6631-10-12! 6514-14-15! 6167-27 | 6167-26-27| 6290-18 
6693=15-16 6693-10-11} 6601-31 | 6290-18 | 6495~14 | 
17-18 ~12~13) 6640-7 | 6480-7 | | 
-19-20 ~Ui-15| 6674-8 6640-7 : 
-22 | ~19-20; 6709-14 6674~8 | | td 
7 a e Bey 6736-11 | 6736+10 | ru . 
07~20 -2 eee v1) 
a ae eee | Hauling | Drills | Pumping | res 
36-10 59709= A ation 
ie ata 6735-4 6167~27 | 6107-33 6640-7 | 6107-32 
6786-28 =| 6736-10 | 6480-7 | 6149-15 6674-8 
6788-68 6776—12~13} 6601-31 6167-27 | 6681-10-11 
6823—6 | [ostensata eu 6480-7 | 
. 11 ‘ees { | 
Shaft | Compressed Hand 
zpoustete SUNT : ra oe 
588-12 : 107-32 149-15 | 6107-32 
6602-13 | 6167~27 | 6181-21 | 6290-18 
6640-7. 6674-8 = 65H =| 65-14-15 
6674-8 ai nae LSet 
709-14 | 6601+31 
6736-11 | 6681-10-11) 
6824 6736-10 | 
3310 rer tae 
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COSTS — DOLLARS - Continued 


Mining 
Surface 
! Comp. air; Explo- | | | 
labor drills, | sives | Other Repairs | 
i : __| supplies i 

623-22 1623-22 |bazlino2 |oo3l-on [6e3l-a2 | 623420 - 
6248-30 | 62US-30~31! 6243-30-31) 6248-30 6412-27-28! 6659-15 
Bascayoos 6412-27-28: 6412~27~23! 612-27~23| 6412-27-28 | 6666-16 6666-16 
6462-12-14) 6462-12-14! | 6462-12-14 6788-11 | 6788-13 

6666-16 1 6503-32} | 6503-32 | 
(6659-15 | | 6659-15 General 
6666-16 | 6666-16 6232-22 
 6738~13 | | = 6243-30 
; Power 6462-12 
| | lines 6659-15 
. tf a __ | 623420 ' 6666-16 
o ____Brealcing loading _. Hauling | Miscel- 
2 ‘Drilling, | | , lancous 
~% _General churn | General i Shovels ieagidinds General | Track ! a 
™S 6234-22 (6234-22 i 6234-22 Lae 6788-29 6234-22 16234422 | Gezl-22 
Dv 6248-30-31) 6412-27-28) 6248-30~-31| 6666-16 6248-32 eigneT=28 628-32 
=o -32 i6666+16 -32 , 6788-29 iDragline | 6412-27-28; Auto | 6503-32 
S & i1e-27~28 6412-27-28) | buckets 6462-12-14 trucks | 6566-16 
5 , 6503-32 —_ 6788-21 | £503-32 | 6248-30-31) 6788-13 
6666-16 | Dredzes bogs she9-7 Pumping 

6788~13 497-2 


‘8 Blasting | Piston | 6732-13 eaeer 
a Scraper __  6059=15 { Wire rope! 6301-32 pals i 6788-13 


£2 ane-a7-26 6356-7 |6660-14 | 6788-21 2 (6735-2 

~s 6666~ | 782-19 (6788-4 

<3 | | | | ape 6799-8 

3 | | 6544-9 6800-30 
ae ! | 660u-11 | 6824-6 

| & 3510 59 


Original from 
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Surface — Placer 


__Hand | Fydrautic ‘Excavating | Pipe. Giants i Plumes Scraper _ 
6766456 6727-35-41. 0 88-13 | | 6787-14-17 | 6787-21 |! 67S87+12 | 6788-19 
[abahizeu | 2 ee | 
Ground | ~45—-H6—-H7 Eaulinz ; Pipelines | Fh | Fumping . 
sluicing | ~-Ug-49~50 


| 6787-19 6788-13 .6787-67 
~68-69-70,  -5-55-56 
~Tl~72-73) 51-58-59 

| 60-61-62 

Ses salle OR ON EO Bie ee a ee 


Surface ~ Dredging 


i 
5786-63-67 51-52-53 | 6788-13 

( 

4 

i 


i 
| 
{ | 
| : ! 
| { 
j | | 
| i 


Super : | Ladder | "Per 
Lebor [vision _ Power __! Supplics |_iscol, _ 5 ree | go_| Pape _ cubic yard_ 


6659~15 |0659~25 | 6659-15 "6659-15 | 6059=15 6785-61 | 6592-11 | 6659-15 
6500~14 | 6660-14! 6660-13-14) 6660-14 | 6660-14-15 | | 6660-14 
6787-35 6787-35) 6768-52 6787-35 | 6788-52 = | Pump _, | 
6788-52 5788-52 1678a-52 | 357-7-8 | 

| : ' i - ! 
3310 - 4o - 


Google 


I.C. 6858. 


METAL MINING ~ Continued 
COSTS - DOLLARS - Continued 


Mining ~- Continued 
Underground 
Dp. air | | Explo- Other 
drills,steel wer ives Timber supplies 
6092-11 pesennt | 6092=11 [6138-12  |6092-11 
6113=11 6113~11 '6113~11 (615 -16 |6113~11 
| 6121-10 | 6121~10 '6121-10 (6167~25 |6121~10 
6138-12 , 6138-12 | 6138-12 61 8-12 6168-31 rear 
6145-16 6145-16 | 61115416 61 ~16 \6169-23 6145-16 
6149-15 i 6149-15 , 6150-9 (6149-15 | 6179+12=13 6149-15 
6150-9 6150~9 ' 6159-8 615 59-8 ' 6150-9 | 6180-9 6150-9 
6159-8 6159-8 ! 6168-31 | 6167=25 | 6159-8 ae 6159-8 
6181-21 |6181-21 | 6169~23 | 6168-31 6167-25 ee 6166-31 
6167-25 6168-31 | 6174~9 | 6169-23 6168-31 62 | 6169-23 
6168-31 6169-23 | 6179-12-13 | 6174~9 | 6169-23 alg 6174-9 
6169~23 6174-9 i 6180-9 | 6179-12-13! 6174-9 |6250-11 | 6179-12-13 
6174~9 6179-12-13 | 6232~20 | 6180~9 6179-12-13 | 6260-20 Bese 
6179-12-13 | 6180~9 6238~11 | 6181-21 6180-9 | 6284-11 6181+21 
6180-9 6232~20 ; 6239-11 | 6186-17 , 6181-21-22 ; 6289-16-18 |6186~17 
6181-21 6238-11  62h0~ | 6232-20 , 6186-17 i6290-17  '6232-20 
6186-17 (6239-11 | Gali7-4o §=— | 623a—11 © 6232-20 © 6307-34 | 6238-11 
a 623220 6240-3 ! 6250—11 ; 62 ay | 6238-11 |$322-33 le za 
~* 6238-11 |6247-4o | 6260-20 | 62 |62 9-11 1622-9 
S 6239-11 {6260-20 , 628411 | gei7—lo 62 | 6325~10 yan 
> 6240~8 6276-7 | 6286-7 | 6260-20 ;6247—40 = 6327-12 | 6250-10 
== Galy7-No [6264-11 | 6289-16-18 | 6276-7 | 6260-20 (6560-20 | 6260-20 
0% 6250-11 6290-17. |: «6290-17 1 6284-11 | 6276-7 | 6363-17 | 6276~7 
3 6260-20 |6307~34 | 6307-34 | 6286-7 6284-11 1634811 = | 6284-11 
SS 6076-7 |6311-13 | 6311-13 | 6290-17 [6286-7 «1369-24 | 6286-7 
= 623-11 [6322-9 | 6322049 6307-34 | 6289-16-18! 6371-10 |6290-17 
< 6286-7 6325-10 | 6325-10 6311-13 | 6290-17 6 6372-6 6307~34 
5  6289-16~18/6327-12 | 6327-12 | 632249 | 6307-34 (6377-12 [6311-13 
fs 6290=17 {6348-11 =| 634-11 | 6325-10 = 6311-13 | 6380-8 6322~9 
s 6307-34  |6360-20 | 6360-20 =; 6327-12 | 6322-9 5 90~6 6325-10 
6311-13 6368-17 | 6368-17 6360~20 6325-10 | 6402-9 '6327-12 
6322-9 6369-24 | 6369-2 poe 16327-12 | Guo7-7 '63US—11 
=~ 6325-10 |6371-10 | 637110 | 6371-10 | 6343-11 ‘ 6410-41. 1 6360-20 
o% 6327-12 16372-6 | 6372-6 6372-6 | 6360-20 | 6413~2h-25 6368~17 
5 Guar [6377-12 | S7T=12«| 6377-12 1636e-17 | Guan [6569-24 
= 6360-20 |6380-8 | 6380-8 | 6380-8 | 6369-24 646-13. «| 6371-10 
a 6368-17. |6390-6 6390-6 | 6402-9 (6371-10 | 6470-5 6372-6 
ee 6397-8 | 6397-8 | 6407-7 6372-6 baci: 6377-12 
OS eel ed 6410-41 1 6377-1 15-14 6380~3 
c- 3310 -- 


Original from 


THE OHIO STATE UNIVERSITY 


Digitized by Google 


METAL MINING - Continued 


COSTS - DOLLARS - Continued 


Mining — Continued 


Underground — Continued 


Comp- air 


larilis steel 


~T 6407~7 reu13—25 Te 330 


As 
6413~24 
COY~13 
6UT0—5 

6490-10 
6515-14 
6525~10 
| 6543-9 
6565-12 
6656~15 


' 6662-9 
' 666616 


60528, 
Super- 
_iebor vision _ —4 
6372-6 SUOT~7 
6377-12 6410-41 
6380-8 6464-13 
6390-6 | 6470=5 
6 97-8 6490-10 
6402-9 6515-14 
6407~7~-9 | 6525-10 
6410-41 6543~10 
6413-2l.25| 5612-13 
C4621 6661-29-30 | 
BYUBY~13 6662~9 
6470-5 | 6666-16 
6490-10 | 6673-14 
651415 6688~5 7-58 : 
6525-14 6709~12 
6525-10 - | 6736-8-12 
654349 674117 
§565~12 6315-33-34 | 
6612413 6823-7 
6456=15 
6551-29-30 
6652-9 
6666-16 
6673~14 
6635-57-58 
6691-71: 
6709-12 
eee 
6741-17 
677 6-24-25 
6736-63 
6799-8-9 
6804~34 
6815-335~3 
~35 


3310 


6673-14 
6683-57-58 
6691-71 
ele 

al 68-12 
6741-17 
7716-24-25 
6804-34. 
6806-14 
6815-33-34 
6324.8 


| Explo- Other 
Povrer i Sives : Timber =F supplies 
, 6330-8 16525 25-10 = |670—6 
| 6462=14 6390-6 16539 }6402-9 
; 6U6U—1 Bie '6565~12 (SHO7-7-5 
| 6515=1 rE 2-9 = (6612-13 6410-41 
6525-10 | On 7~7-9 '6601+29~30 1613-24 
16543-9-10 }6410-41 6562-9 |oGo-1) 
6601-27-28 U1 3-2M-255056-16 eee 
6612-13  6462~14 6073-14 {6290-10 
| 6656-15 | GU6U~13, (5668-57-58 [S514-15 
6660-12 1 GH70-5 6 g1-71 6515-14 
eee 6490-10 6709-12 6525-10 
6562-9 6515-14 cee i6543~9 
| 6566-26 ' 6525-10 67 1-17. i6565~12 
6673-14 | 0543-9 1677 6-2u-2 5 \6612-13 
6688-57-58 | 6565-12 Berger 6656~15 
6735-2 16612-13 6304-734 |6661~29~30 
'6736-S~12 |6656-15 6306-13 |6662-9 
i 6741-17 '6661-29- 306315-33~34 (6666-16 
16776-2lbe 25. 6652~9 6324-6 6673-14 
| 680u-54 )6656-16 | 6683-57-58 
: 6815-33-34! 6673-14 | 1670912 
|6823~7 0685-51-54 |6736~8-12 
| 6324.5 oe ! i6741—17 
| 6709-12 S| 6776-2h-25 
6736-812 | 6785-63 
| ‘67la-17 6199-9, 
| | O776-24-25 aa 3 7 
Leg | 6799-39 815-333 
/ 650-3) | | 35 
| 6806~13 [6823-7 
| 16815—33~3)4 
6323—6—7 | 
| 682 5 | 
| | | 
; ! 
- yon 


I.C, 6858, 
METAL MINING - Continued 
COSTS - DOLLARS - Continued 
Mining - Continued 


Underground —- Continued 


‘T frans- | General | | 
Mining | por- under- General | Breeking | Timbering | Pumping 
__ tation _ground | surface i 
6092-11 | 6092-911 6134-12 [6145-16 '6isi-21 {6548-11 | 6092-11 
6138-12 | 6123-12 | 6145-16 | 6149-15 ' 6407-8 16363-19 | 6150-9 
615-16 | 6185-15 6150-9 | 6543-10 | 6369-21 | 6181-21 
6149-15 =| 6150-9 | 6159-8 | 6661~29 6543-10 6250—11 
6150-9 . 6159~ 8 6168~31 | 6666-16 6736-12 6284—11 
6159-8 16157-25 | 6169-23 | 6736-12 6306-10 | 6368-17 
6167-25 6168-31 6174-9 | 6129-8 6823-7 6359-~24 
ees, 6163-31 6169-23 6179-12-13] 6804-37 5824-7 le 71-10 
6180-9 6169-23 1 6174~9 5180-9 ; 6606-10 | | B- 2 
6181-21 =| 6179-12-13! 6179-12-13] 6232-20 | 6823-7 | 6515-1 
6186-17 | 6180-9 | 6180-9 (6238-11: 68al-7_— 6638-57 
6232-20 | 6186-17 =, 6232-20 6247—O | 6736~12 
6238-11 6232~20 | 6256-11 | 6076-7 |Mucking i Hoisti 6804-34. 
“ = 6278-11 | 6239-11 | 6286-7 37 
6239-11 620-8 = | 6290-17 | 6368-19 | 6092-11 | Teadioe 
eee 6240-8 Gai 6307-34 | 6397-8 | 6150-9 | 
2 um / 6290—1 6250-11 | Geu7-4o | 6250-11 | 6311-13 | 6799-8 = || 6181-21 =, 6167-25 
S 8 | 6307-3 6260-20 6250-11 | 6266-7 6322-9 6823-7 | 6167-25 | 6191-21 
So 6311-13 | 6276-7 6260-20 | 6290-17 6325-10 | 6250-11 | 6368-19 
~ 5 632269 6284-11 ae 6307-34 | 6360-20 5311-13 | 6413~25 
2 © 6327-12 =| 6286-7 6286-7 = | 6311~13 6363-17 | Poa E : 69-24 | 6586-22 
th O3NG—1 6289-14~-15} 6290-17 | 6522-9 6369-24 | 6413-25 6666~16 
5 ~16-17~18) 6307-34 | 6325-10 | 6371-10 | 6145-16 =| 6470-5 6823+7 
6290-17 [6322-9 | G34S-11 | 6772-6 | 6368-19 | 6503-11 
6303-2 6325-10 | 6750-20 6377-12 |, 6815-34 | G2u3-9-10 Block—_ 
6307-3 6327-12 |6253-17 | 6320-8 6816-23-24 6673-14 | holins | 
6311-13 | 6348-11 | 6371-10 | 6350-6 | Traunin 6688-57 | 6149-15 
322-9 6360-20 | 6372-6 6397-8 | 6736-12 6186-17 
= 8 680-8 6325-10 | 6368-17 (| 6377-12 6402-9 | 6092-11 | 8799-6 64O2~9 
= 6390-6 6327-12 | 6369-24 | 6380-8 | 407-7 , 6181-21 | 6804-34-37] 6601-29 
_ 630768 6348-11 | 6371-10 | 6390-6 bee | 6397-8 | 6806-10 | 6661-29 
= bHo2-9 360-20 | 6372-6 E 97-8 =| G4 | 6413~25 | 
~ > 640-41 | 6363-17-18) 6377-12 6402~9 | ub = 6470-5 Ventila- | Power 
2-1 6462-14 ~1 6380-8 | 6407-7 leu70-5 | 6543-10 tion 
a5 Or 6369-2 6390-6 | 6lin0-H | 6490-10 | 6565-12 | 6250-11 | Ol 3—26 
3 -10_ !6397-8 | Gy 3- | 6503-11-15 6585-22 | 6369~24 | 6806-14 
g 43 - 


@ 
© 


Original from 


THE OHIO STATE UNIVERSITY 


I.C. 6858, 


METAL MINING ~ Continued 


COSTS ~. DOLLARS - Continued 


Mining — Continued 


Underzsround —- Continued 


SE ee TO CE ee ae TY ee Ree | AN ne ages pn: ~. . 
; Trans- i General H 


Develop | Mining | por- under- | General ‘Breaking | Vout ite Power 
ment | tation arom surface — 
6 5035-11-15 | 63726 bead UGUA13 | =18—21~24 16673-14 oa || teem oo 
egy 6377-12 6407-7 lene ae |6736-12 
~27~29 | 6380-8 6410-41 6490-10 |6515~1 6199-8 —— | sc a 
6514-15 ee GUGHA13 1 6503-11-15 6525-10 6804-37 | 
6515-14 Ghoseg | 6490-10 “18-21-21: 6543-9 |6806~10 6167-25 
6525-10 29 6503-11-15! -27~2 2 ‘6601-29 ais 33-34 Gloria 641 
6565-12 | Guo7-7 ~18-21-24 | 6515-1 \6656-15 | =35 5681-7 i 
6601-29 | e104 27-29 | 6525-10 cay | ee i 
6656-15 =| 6413-24-25) 6515-14 65U%—9=10 |6662-9 
6661-29-30, Aneel ere bee peel 
2-9 13 543-9 01-29 
6673-14 | 6470-5 6565-12 |! 6656-15 Caer bese | 6681-8-9 
6688-57 | 6479-8 | 6601-29 6661-29-30 | 6776-22-23 '6250-11 | 6799-56 
6709-12 | 6490-10 | 6656-15 | 6662~9 604-34 ‘653-10 | 6800~15~18! 6736- 
6735-9 | 6503-815 |6661-29-30/6566-16 | 606-10 1693-20 | 
6736-8 ~1é-21-24| 9562-9 6673-14 | 6815-33-34 | (6136-12 | li r 
671-17. | ~27~29 66-16 6688-57 | 6823-7 
6776-22-23 | 6514-15 pa 6709-12 | gana 
6800-29 | 6515~1h 16709—12 , 6735+9 : (6736-12 
6804~34~37 | 6525-10 | 8735-9 (6736-8 | 
Pee ree ol ! 
23- & re 20 
6824~7 | 6565~12 tes gel ‘620-3137 
| 6586~22 6504~34. | 6815-33-34 
| 6601~29 6815-34 | 682.7 | | 
| 6656-15 6823-7 | | 
| | 66629 | 
eer | | | ! 
os i | 
| 6691-73 | | G 7886-68-71 
| 6709-12 | ! > ! 
pila | | : 
67 1-17 ! i 
6776-22623 | | 
| 6785-1 | 
6799-9 | 
| 6800-29 | 
| 6204-34-37; | | 
' 6806-10 | | | 
(6815-33-34 | 
6823-7 | { | | 


a Wh ss 


3310 


Digitized by Google 


Origin 


al from 


THE OHIO STATE UNIVERSITY 


I.C, 6858. 
METAL MINING - Continued 
COSTS - DOLLARS - Continued 
Mining -— Continued 


Underground - Continucd 


tr T Prane— 'Genoral 


NBO BS pra. 6+ eee 
Irregular masses| —=34@ 344 | 3 


System peseines | stoping | por- under- , General ; Total 
ie oh ON tL eton  epoungdeurtace of 
Open stope...... 16735-6-7 | 6785-6-7 |6785-6-7 |6785-6-7 | ere es 
Shrinkace....... ! -10 | -10 | -10 -10 : - - 
Cut-and-fill.... -13 | ~13 -13 | ~13 | ~13 -13 
Square set......) © =17 "| ~l7 | ~l/ 17 | “lf | oat 
Undereut block | tia | a 

caving...... | 19 | 19 | I FID FQ | HY 
Sublevel caving. -20 |; -20 | ~20 | -20 | +20 | ~20 
Top Slicing: <i ic |. wee | 22 -22 =| “22 | ~22 | “22 
Combinations.... ~2 | ~2 -2 | -23 | 23 “2 
» Flat beds...... . ~2t ; ~ak. i ae | ~2 | ~2 
~ Tabular below ; 
S 5° dip... a ~26 26 | ~26 . ~26 : ~26 | 26 
_ Tabular above | r 
2 BBS Gini aces 2829-30 | 28—29~30 | 28-29-30 ~28—29-30 ~28~29~30 [28-29-30 
| Inmegular messes! 52-33) 253] zeny agg aaa | aos 
: | Bicks Comp. air! | | | 
= System Labor | drills, | Power |Explo- (Supplies ' Total 
3 | steel __! | gives 
4 Open stope..... 5 6785-8 | 6785-8 6785-8 185-5 | aed | een 
2) a Shrinkage. aeccns} -11 . ~1ll -11 ! ~11 = ad 
S2 Oubend-fill...| 15 | 15 | 1H] = ~15 
—'s Square set......! “18 [| -18 | -18 | 18 | ~18 ~18 
=~ Undereut block | 6 ig i 
= S CBVENE,.. 0.006 ~19 “19 ; wl2 -j = . & * 
=~ Sublevel caving. ~21 | “21 | ~21 | =21 -21 ~21 
“8 Top slicing..... -22 | -22 | ~22 | -22 |; 22 -22 
_= Combinations,... ~23 | oe a ~23 
_ Flat beds.......! =25 = 25 at 25 ~25 2) 
E Tabular below | i 
a re 5 -27 -27 “21 | 
Tabular above | 


iis 


a eT ae Original from 
—— Google THE OHIO STATE UNIVERSITY 


1.€. 6858 
METAL ?iIMING - Continued 


COSTS = MATERIAL UNITS 


Mining 
Surface 
sinippige: _______ Mining 
Explosives a PUG Al vee wae Fuel 
6234-23 6234-23 ae 6234-23 6234-23 
| 6462-13 6666-17 
| | 6666-17 | 
Underground 
_ ~~ ~ aa - Other 
onlin, Explosives i” Timber Suel 
6092-12 6276-8 6470-6 6815-35 }6107-29 6380-9 6397-9 
6107-29 6284-12 6490-11 6823-7 |6145-17 6402-10 6666-17 
6113-11 6286-8 6503-8-11 6149-16 6410-48 6738-11 
6121-11 6290-18 15-18-21 [STODInE 6167-25 6416-14 6806-14 
6145-17 6311-14 | 6168-32 6440-31 
6149-16 6322-10 6512-12 6186-18 6179-14 6462-13 
6150-10 6325-11 6514-15 6232-21 |6180-10 6464-13 
6151-14 6327-13 6515-15 6238-12 [6232-21 6470-6 
6152-15 6348-12 6525-11 6360-20 | 6237-20-21) 6490-11 
6159-9 ‘6360-21 6526-20 6368-19 |6238-12 6503-18-21 
6167-25 6361-20 6543-11 6565-13 | 6247-41 -24-27-29 
6168-32 6368-20 6565-13 6601-30 }6250-11 6512-12 
6170-21 6369-25-26 16601-30 6260-21 6514-15 
6174-10 6370-15 6656-16 6284-12 6518.-15 
6179-14 6371-11 6661-29-31 | Bull- {6311-14 6526-20 
‘6180-10 6372-7 6662-9 6322-10 6543-11 
6181-22 6377-13 6666-17 6325-11 6565-13 
6186-18 6380-9 6673-15 6327-13 6661-29-31 
6237-20-21 |6390-7 6688-56 6348-12 6673-15 
6238-12 6397-9 6691-72-73 |6565-13 6360-21 6688-56 
6239-11 6402-10 6709-13 6368-19-20 |6691-72-73 
6240-8 6410-47 6736-9 6569-25-26 16709-13 
6247-41 6416-14 6741-18 6370-15 6736-9 
6248-31 6440-31 6776-19-20 6371-11 6776-19-20 
6250-11 6462-13 -21-27 6372-7 -21-27 
6260-21 6464-13 6804-35 6377-13 6815-35 
Cut- Undercut | Sublevel Top 
Shrink- | and- {Square caving slicing 
aze fill set 


6785-47 
-47 


6785-42-43 
-42-45 


Explosives 
Timber.ecs-. 


6785-44 | 6785-45]67085-46 | 6785-46 | 6785-47 
-44 -45 -46 -47 


3310 - 46 - 


Jiaitized by Original from 
_—— Google THE OHIO STATE UNIVERSITY 


I.C, 6358, 


METAL MIVING — Continued 


COSTS —- MATERIAL UNITS ~ Continued 

Development 
Explosives, | Timber, 
pounds per ton or foot bd.-ft 


6107-30 | 62841213 |6390-7-8 | Gbu0-5 ‘ex07-30 1636929 
613 8~13=14| 6322-10 6397-9 | §551e2 29°: 16138~13-14 | 6370-16 6674-10 


€1Y5~17-18 | 6327~13-14 | 6402~10~11) 6562-9 ‘6105-17-18 6371-11-12 |6709~13~14 6602 
6149-17 6343~12~13 | 6410-17 6674-10 6167-25 6372-8 6736-9~10 |__—14 
6181-22 6360~21 6416-14 = | 6709-13-14. |6168~32 6377-13 6815~35 lant 
C16 7-25 6363-21 6440—31 6736+9=10 |6237~20~21 !6390~7 

6168-32 | 6369-25-26 | 6Us0~8 6741-18 6238-13 |6402-11 6799 
(179-15 27-28 | 6490-11-12] 6804~35~36 [6284-12-13 | 6440-31 5 
0186-18 29 | 6515~15=16] 6315-35 6322-10 6ugd~1112 | 

C232-21 6370-16 6525-11 6824e ie 6515~15-16 

6237-20-21 6371-12 6543—12 63 48-13: 16525-11 | 
£238-12-13| 6372-8 6565~13 . 6360-21 eee | 
250-11 patT-23 6601~30 e5e-23 Aen | 
250—21 6380-9-19 15602-14 6369-27-28 | 6502~1 


3310 ~ 7a 


Google 


I.C, 658, 
METAL MINING - Continued 


CCSTS - LATOR UNITS 


Development 
; Strioping 48 
Breakin Loading _L ~ Hauling — | Track Repairs _| Suvervision | 
6252 622-23 _ 8034.23 (x) ee ee) 5234-23 
| Underground 
Drilling Pres gees a 
and Macking Haul fie | Hoisting Dink ering | a lling 


blasting 
6138-13-1L6525-11 | _— $-13-1 Ws5uZ—12 Bae EE NEES 
6145--17--195526-20 61517-1855 65=13 6179-15 6179-15 6145+17~186145-17 
6149-16—17/6543-12 Suugeisajpese23-2! 160-10 6180-10 6179-15 6200~18 
6168-32 (6565-13 6170-21 (6&38~-9-10 6522-10 becl-12 6180-10. $§ 60-21 
6170-21 (6586-23~245179-15 [6601-30 6327-13 6322-10 6284-12-136 31 
6179-15 pee 9-10) 6160-10 6602-14 '634S~12-136327-13 6290-18 6515~15 
6180-10 1660130 (62SU-1261356UO-5-8 6368-21 63U8-12-135327~-13-146736~9 
6284—-12—1356602-14 6290-18 6662~9 '6369~25~266368~21 6318-12-13: 

6290-18 [6640-8 = '6322..10 ers 15 ~27-2363 69-2562 66360~21 Hand 
6322-10 Bes '6327-13-14667 | ars ey 86369-25-26, tramming_ 
6327~13-14657 3415 area er (637 bepreae -29 9 ~27~280149~17 

EZ YS 12—13667-9 (6360-21  16736-9~10 6330-9~10 371-11-1 -296284~-12~13 
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